We present Far Ultraviolet Spectroscopic Explorer (FUSE) satellite time-series data of the low-inclination, nova-like cataclysmic variable RW Sex. The data span the wavelength range between ∼905 and 1188Å, which contains the resonance lines of C III, N III, S IV, P V, S VI and O VI. All these spectral lines are present in the form of blueshifted absorption components, with no evidence for the lines redward of rest velocity; the FUSE data probe the fast discwind of RW Sex. The time-variable nature of these features is established. Substantial line profile variability is observed, confined between ∼ −1000 and 0 km s −1 , and modulated on the orbital period of the system (∼0.245 d). The fundamental characteristics of the temporal behaviour are very similar between the low and high ionization lines. The wind-dominated lines exhibit a cyclic increase in absorption optical depth which is accompanied by a shift in the maximum absorption velocity from ∼ −1000 km s −1 to near zero velocity. We argue that the empirical evidence from the FUSE analysis supports an interpretation of blueshifted absorptive changes as opposed to the action of a variable (in velocity) blueshifted (perhaps disc-formed) emission component. This conclusion is further bolstered by an analysis of archival Hubble Space Telescope (HST) Goddard High Resolution Spectrograph (GHRS) data of RW Sex. We discuss a phenomenological picture of the ultraviolet (UV) line profile variability where the symmetry of a confined bipolar wind in RW Sex is broken by assuming that the outflow is oblique, perhaps because it is seated on a warped or tilted disc. The temporal UV absorption properties of non-eclipsing nova-like systems are compared.
INTRODUCTION
Cataclysmic variable (CV) binary systems offer opportunities to study high-speed winds driven from accretion discs. These systems may be used to study the fundamental link between accretion discs and winds, with the aim of establishing the detailed role of the discs in initiating, driving and collimating the outflow, both theoretically and observationally. Furthermore, in the specific case of CVs, the outflows affect mass loss and angular momentum transport, both of which are central to accretion disc hydrodynamics and binary star evolution.
Non-magnetic CVs, in which mass is transferred to a white dwarf through an accretion disc fed by a Roche-lobe-filling, low-mass sec-⋆ E-mail: rkp@star.ucl.ac.uk ondary, provide excellent laboratories for the study of disc winds. The most powerful diagnostics are obtained from high-resolution spectroscopy of ultraviolet (UV) resonance lines, which appear as P Cygni-like profiles in some systems, with Doppler-shifted velocities in absorption components exceeding ∼ −2000 km s −1 (e.g. Cordova & Mason 1985; Drew 1990) . Ultraviolet data secured using the Hubble Space Telescope (HST) have provided new perspectives on the time-variable nature of CV outflows, particularly for the case of nova-like systems where the mass-transfer rate is high. Prinja et al. (2000a,b) investigated rapid and extensive absorption variability in wind-formed UV lines of the low-inclination systems BZ Cam and V603 Aql, using time-resolved HST Goddard High Resolution Spectrograph (GHRS) spectroscopy. Substantial line profile variations were evident over time-scales ranging from ∼2 to 20 min. The overall impression was of a disc-driven outflow riddled with stochastic structure due to inhomogeneities or clumps in C the wind. In contrast, the intensive HST STIS study of the high-state systems, IX Vel and V3885 Sgr, by Hartley et al. (2002) revealed very little UV line profile variability (that may be attributed to the outflow), on time-scales ranging from ∼10 to 1000 s.
Aside from seeking to achieve an understanding of the nature and origin of fluctuations in the absorption components in UV resonance lines of wind-driving CVs, there is also a need to account for the presence of broad emission components that accompany shortward shifted absorption profiles in low inclination systems. As wind emission profiles are unexpected in near face-on systems such as BZ Cam, one possibility is that they arise in the UV resonance lines from a thermal (non-scattering) source.
With this current background provided by high-resolution UV studies, the most significant recent developments in identifying wind-driving mechanisms in CVs have come from the application of radiation-pressure-driven wind models (e.g. Pereyra, Kallman & Blondin 1997; Proga, Stone & Drew 1998 , 1999 . However, the diversity of observational and empirical trends that are revealed by individual case studies, currently makes it unsafe to generalize the role of radiation-driving in CV winds. The partial, or even dominant, role of other mechanisms such as those involving magnetic configurations and rapid rotation (e.g. Proga 2000) remains a valid notion, but one which is largely untested on variable UV lines.
The nova-like system RW Sex
In this paper we present far-UV time-series spectroscopy of the high-state system RW Sex, obtained with the Far Ultraviolet Spectroscopic Explorer (FUSE ) satellite. The wavelength region covered is ∼905 to 1188Å, which includes a very rich range of resonance line diagnostics, with a wide spread of ionization potentials and excitation energies. Some additional constraints are also derived from an analysis of archived HST GHRS observations of RW Sex.
RW Sex (BD − 7
• 3007) is one of the brightest nova-like CVs (V ∼ 10.6). Beuermann, Stasiewski & Schwope (1992) refined earlier determinations of the orbital period to 0.24 507(20) d based on optical spectra. They also estimated a mass ratio =m 1 /m 2 = 1.35 ± 0.10, and a disc inclination angle between ∼28
• and 40
• (where a face-on disc is 0 • ). Representative system parameters are listed in Table 1 . Greenstein & Oke (1982) obtained the first UV spectra of RW Sex with the International Ultraviolet Explorer (IUE) satellite. The system exhibits blueshifted absorption in extended UV resonance lines of N V, Si IV and C IV (an emission component is also clearly evident in C IV). The maximum blueward velocity is ∼ −4500 km s −1 , which confirms the fast disc-wind (e.g. Prinja & Rosen 1995) . Vitello & Shlosman (1993) attempted matches to the UV line profiles of RW Sex using biconical rotating wind models; for example they estimated an accretion rate of ∼ 1×10 −8 M ⊙ yr and a mass-loss rate due to the wind of ∼ 1.5 × 10 −9 M ⊙ yr −1 , but were forced to adopt an unrealistically high inclination of 62
• to account for the strong C IV emission component in their pure scattering models.
The primary aims of this study are to exploit the unique capabilities of FUSE to establish the temporal behaviour of (principally) wind-formed lines, and to improve our understanding of the relative roles of density and ionization state changes in CV disc winds.
F U S E DATA S E T
The results and discussions presented here on RW Sex are principally based on data obtained using the FUSE satellite, on 2001 May 1. Details of the FUSE mission are given by Moos et al. (2000) and Sahnow et al. (2000b) . All observations were secured in time-tag (TTAG) mode through the large aperture (30 × 30 arcsec 2 ; LWRS). The total on-source exposure time was ∼24 000 s. spread over the ∼40 h. The spectra were processed with the standard calibration package, CALFUSE V.1.8.7 (there were no problems with channel co-alignment during the observations). Our study is based on the analysis of data binned into 25 individual spectra, each with an exposure time of ∼1000 s. and covering λλ905-1188Å in total. The spectral resolution is ∼0.1Å, with a continuum signal-to-noise ratio ∼10 for individual spectra. The data span almost seven orbital cycles of RW Sex (Table 1) .
In FUSE data, the region between ∼905 and 1105Å is covered by two SiC channels, and the region between ∼980 and 1188Å is covered by two LiF channels. (Each channel also has two segments, A and B.) In practice, a distortion known as the 'worm' affects data in the long-wavelength region of the LiF1 (segment B) channel (e.g. Sahnow et al. 2000a ). For simplicity, we restricted our analysis to data from the following channels and segments: SiC2A (λλ918-1006Å), LiF1A (λλ987-1082Å), and LiF2A (λλ1086-1182Å).
Time-averaged spectrum
The time-averaged FUSE spectrum of RW Sex, combining the 25 individual spectra, is shown in Fig. 1 . The spectrum is characterized by broad, stellar absorption features plus a variety of much narrower interstellar lines due to molecular H I, and metallic ions such as O I, N I, C II and S II. (In the context of this study, the interstellar lines provide a useful wavelength fiducial for any motion of the resonance lines.) The immediate point to note is that all the stellar absorptions marked in Fig. 1 are blueshifted (the tickmarks are placed at the rest wavelength in each case), suggesting that the absorption evident is principally due to material moving towards the observer in a fast wind. The disc-wind line diagnostics are present for a wide range of ionization, from C III and N III to S IV, P V and O VI. (The individual lines are identified and listed in Table 2 ).
In both low and high ionization lines of RW Sex the shortwavelength wing of the absorption troughs is also more extended and asymmetric compared to the steeper long-ward side. Indeed, in most cases there is little or no direct evidence of the spectral line redward of rest wavelength. There is also no indication of broad emission components accompanying the resonance line absorption, either in the mean spectrum or any of the individual cases.
The continuum flux level in the FUSE time-series data of RW Sex is not variable above the 2-3 per cent level (for combined intrinsic and instrumental sources). The fluxes in Fig flux (λ < 911Å) is detected in this system. The overall continuum flux distribution of RW Sex is shown in Fig. 2 , where we have combined the FUSE data from this study with archive low-resolution IUE spectra (SWP26080 from 1985 June; LWR6494 from 1979 December), and optical flux data points from (Beuermann et al. 1992 , data secured in 1986 . The excellent agreement between these multiwaveband data sets from different epochs confirms the steady high mass-transfer rate and stable accretion disc of this system. Qualitatively, the UV continuum flux distribution corresponds to that of a mid-B stellar spectral type. The approximate temperature (∼15 000 K) and the relatively flat Balmer jump in 
VARIABILITY IN THE FAR-UV LINES
The FUSE resonance line profiles of RW Sex are highly variable in time, and the characteristics of the changes are presented in this section. The total absorption equivalent widths in different lines can vary by a factor of 2 to 5, with changes in the central optical depth of a factor of 5 or more present in some cases. Examples of the fluctuations evident in C III λ1176, S IV λ1073, P V λ1118 and (ii) The absorption trough can become very deep, notably in C III and O VI, where the depths imply that at least two-thirds of the UV emitting region may be covered by the absorbing material.
(iii) At some instances there is no significant absorption evident at all in S IV and P V, with the flux rising close to the level of the local continuum (but not obviously into emission).
(iv) The line profile changes extend bluewards only, with the long-wavelength wing of the line sharply defined close to zero velocity.
In order to quantify the line profile changes as a function of velocity, the temporal variance spectrum (TVS) was computed for each spectral line:
where S ij is the normalized intensity of the ith pixel in the jth spectrum,S i is the weighted mean of the normalized intensity, σ jc is the inverse of S/N of spectrum j measured in an adjacent con- Figure 2 . The combined FUSE (solid line), IUE (dashed line) and optical (dotted) spectra of RW Sex. The epochs of the multi-wavelength data are spread over more than 20 yr; a testament to the stable accretion disc and mass-transfer of the system. tinuum band, and σ
The results are shown as root mean square percentages (= TVS 1/2 × 100) in Fig. 4 (for the same lines as in Fig. 3 ). In all cases the significant variability occurs between ∼0 and −1000 km s −1 , though the troughs extend to greater velocities. The most extreme fluctuations occur between ∼ −300 and −500 km s −1 , which is actually a few 100 km s −1 redward of the velocity at which maximum absorption generally occurs. In contrast, the gas at higher velocities that gives rise to the shallow wings between −1000 and −1500 km s −1 is much steadier, though some fluctuations are present in C III. There is a similarity in the TVS structure seen between the respective S IV and P V doublet components, as would be expected if the lines are optically thin. As also noted in Fig. 3 , there is no indication of variability at redward velocities -the spectral lines are simply not present redward of rest velocity.
The rich FUSE spectra permit a comparison of the fluctuations present in the absorption lines of key pairs of ions from the same element. In particular, we can examine the relative behaviour between N III λ990 and N IV * λ923, P IV λ951 and P V λ1128, and S IV λ1073 and S VI λ945. (N IV * is an excited transition in the FUSE range.) The correspondence between each ion in a pair does not depend on abundance effects and instead traces ionization conditions in the outflow of RW Sex. The mean flux was measured in a velocity strip between −1000 to 0 km s −1 in each of these six spectral lines. The fluxes are compared in Fig. 5 . There is a strong correlation between absorption changes in P V and P IV, and also between N IV * and N III (the increased scatter here is due to the weak N IV * which lies at the extreme shortward end of the FUSE range; Fig. 1 ). The plot of S VI versus S IV is affected by saturated effects as the absorption trough of the former can become very deep (i.e. low mean flux). There is, however, a good correspondence between this pair at weak and moderate line strengths. The important issue of what the dominant ions are in the wind of RW Sex remains to be discovered, but nevertheless the results in Fig. 5 suggest that the ionization mixture of the outflow is not substantially variable. This key property of the wind is generally supported by results in the following sections. The strong line profile fluctuations more likely reflect changes in the density and net velocity of the absorbing material in the outflow. 
Orbital modulation
It is important to establish whether the absorption variations in RW Sex described above are cyclic or modulated on a characteristic time-scale. If, for example, these profile changes are predominantly due to the action of instabilities in a radiation-driven disc wind, then the simulations of Proga et al. (1998) predict erratic and irregular density structures and velocity fields in the outflow. The absorption equivalent width in C III λ1176, P V λ1118 and S IV λ1063 was measured between −1000 to 0 km s −1 in each of the 25 spectra. A time-series Fourier analysis was then performed on the data, which cover ∼6.8 consecutive orbital cycles of RW Sex. The results are shown in Fig. 6 as plots of power spectra versus frequency. While our data set is not intensive enough for a detailed assessment of possible multiperiodicity and aliases, it is clear in Fig. 6 that for all three spectral lines the peak in the power spectrum occurs at the frequency of the mooted orbital period derived from optical (Balmer) spectroscopy by Beuermann et al. (1992, i .e. ∼4.0805 d −1 ). It seems therefore that the dominant variability in the FUSE absorption profiles of RW Sex is modulated on the system orbital period.
The equivalent width measurements used for the Fourier analysis are shown in Fig. 7 , phased on the orbital period and folded over 2 cycles. The ephemeris of (Beuermann et al. 1992 , or that of Stokes et al. 2001 ) is not accurate enough to determine reliable absolute phases for our data. The phases (for mid-exposure) in Fig. 7 (and elsewhere in this paper) are arbitrary therefore, and are defined such that = 0 corresponds to the spectrum exhibiting maximum line absorption strength (FUSE spectrum no. b104...1003). Overall, the lines of different ionization follow a very similar trend in their strength as a function of phase. There is some indication in Fig. 7 that the decrease in absorption strength seen in C III, S IV and P V during the first part of the cycle is more gradual and not as steep as the subsequent absorption enhancement between ∼ 0.7 and 1.0. There is no evidence in these data for a phase-lag between the Table 1 ). low and high ion lines. The results for O VI λ1038 are included for completeness in Fig. 7 , but the profile variability is not sensitively detected because the line is extremely deep and almost saturated at times.
Absorption velocity behaviour
As evidenced by Fig. 3 , the morphology of the lines can change substantially over a fraction of the orbital period. The temporal behaviour of the C III and S IV line shapes is shown in more detail in It is difficult to objectively measure the velocity changes seen in Fig. 8 , primarily because the line shape is not consistent and is, for example, not suitably matched by a simple Gaussian (least-squares) model. Alternatively, we determined the velocity at which maximum absorption occurs (V max.abs ) by directly measuring it in data smoothed (for this exercise only) by a Gaussian of full width at half maximum (FWHM) = 0.2Å. The values of V max.abs. in C III λ1176 and P V λ1118 are plotted in Fig. 9 , folded over two orbital periods. The upper panel in this figure also compares the absorption equivalent width and V abs.max . Once more, the data for the different ions agree well, such that the line profiles are always strongest when the velocity displacement and absorption extent is the smallest. The lines are essentially only very deep at low blueshifted velocities. Note that the peak-to-peak velocity amplitude in C III λ1176 of ∼1315 km s −1 is substantially greater than the Balmer absorption and the broad emission amplitudes of ∼200 km s −1 evident in the optical data of RW Sex (e.g. Beuermann et al. 1992) .
The excellent agreement in temporal behaviour between all the absorption lines in the FUSE data of RW Sex is finally demonstrated in Fig. 10 , where the time-series spectra are shown as grey-scale representations for the full FUSE waveband. We have used 'artistic license' in this figure, and linearly interpolated across the data gaps (filled bars in Fig. 10 ) that arise due to incomplete phase coverage. (The true sampling and gaps are shown in Fig. 8 .) The fundamental variability pattern described in this section is strikingly present in all the different stellar absorption lines. Remarkably, it is even seen in Lyβ and the excited N IV λ923 * transition, even though the lines themselves are not discernible in individual and mean spectra (e.g. Fig. 1 ). There is no evidence for substantial changes in the ionization state of the wind during our observations. Differences between the blue-edge velocities of the lines may be due to optical depth effects between weaker P V or S IV lines and the stronger C III profiles.
We have established that the far-UV resonance lines of RW Sex are continually variable. The extent of the fluctuations makes it impossible to assign a spectrum that is a genuine representation of an 'underlying' or 'steady-state' outflow. The data shown in Figs 3, 8 and 9 (see also Section 4) highlight the dramatic changes evident in the morphology of the line profiles, which somewhat decreases the significance of a mean spectrum in this context. It is difficult then to employ steady-state line-synthesis modelling in this case; the results presented here highlight the ultimate need for a (complex) marriage between phase-dependent kinematic and steady-state wind models. Meanwhile, given the temporal behaviour exhibited, it is by no means certain that radiation pressure provides the sole or dominant driving mechanism for the outflow. Further discussion is postponed to Section 5.
ADDITIONAL PERSPECTIVES F RO M H S T U V DATA
In this section we extend the available UV diagnostics of RW Sex to include the resonance line doublets covered by data taken using the GHRS on the HST. These observations of RW Sex were secured on 1996 May 4 UT during the same observing program in which we also obtained data for BZ Cam and V603 Aql (see Prinja et al. 2000a ,b respectively). The instrument set-up (ACCUM mode; G140L grating) and pipeline data reduction procedures are described in detail by Prinja et al. (2000a) . The HST UV observations of RW Sex span only about 0.13 d, i.e. barely 50 per cent of an orbital period. The data set is, however, very intensively sampled in time, with 38 'blue' sub-exposures covering a region from λλ1140 to 1436Å, and 75 'red' sub-exposures that cover from λλ1367 to 1663Å. (The spectral resolution is ∼0.8Å.)
As expected, broad resonance line absorption features dominate the HST GHRS region in RW Sex. The Doppler-shifted velocities are much greater than noted in the FUSE lines; the blue wings in N V λλ1240 and C IV λλ1550 typically extend to ∼ −4000 km s −1 . The Si IV λλ1400 doublet is the other principal disc-wind diagnostic present, though an asymmetric absorption trough is also seen in He II λ1640 (extending to ∼ −1000 km s −1 ). Importantly, the C IV λλ1550 profile also reveals an emission component, Figure 9 . Bottom panel -the velocity of absorption maximum is shown phased on the orbital period (folded over two cycles), for C III λ1176 (filled circles) and P V λ1118 (open circles). Upper panel -the corresponding relation between the velocity of absorption maximum and the equivalent width of the trough is shown. apparently centred at rest velocity, but only extending redwards to ∼ +1200 km s −1 . An example of a pair of simultaneously captured Si IV and C IV profiles is shown in Fig. 11 (upper two panels) . These two exposures are spaced by ∼1.4 h. The variations seen in the HST data are qualitatively consistent with the phase-dependent changes shown in the previous section for the FUSE data (e.g. Figs 3 and 9). The impression in C IV and Si IV is of overall velocity shifts of the entire absorption trough (including the blue edge) as opposed to a 'swaying' of only the position at which maximum absorption occurs. Interestingly, in Si IV and C IV the more blueward-displaced troughs are not weaker in equivalent width than the low-velocity cases, which contrasts with the FUSE results. The data shown in Fig. 11 highlight the most extensive fluctuations evident in the short HST time-series (unfortunately, due to a data gap, this crucial part of the cycle is not covered in any greater time-resolution). The timespan in Fig. 11 is consistent with the fraction of the cycle over which the extreme changes take place in the FUSE data (Fig. 9) . The variability in the HST data is restricted to the UV resonance lines that are predominantly formed in the disc outflow. In contrast, weaker and narrower absorption lines are present due to Si II λ1260, the O I/Si III complex at λ1300 and C II λ1335, but they do not vary in velocity or strength, or follow any of the trends seen in the wind lines. These steady absorption profiles probably originate in the disc photosphere of RW Sex (e.g. Diaz, Wade & Hubeny 1996; Long et al. 1994) .
It is important to note that (as with the FUSE data) all the substantial variability in the HST line profiles is confined to blueward velocities. Furthermore, when the absorption is enhanced at lowest velocities, the red wing of the C IV emission component shows no evidence for variability or radial velocity motion (e.g. the third panel from top in Fig. 11 ). The emission wing between ∼0 and +1000 km s −1 remains steady and does not support any notion of a variable broad emission component that shifts bluewards in velocity or changes grossly in amplitude. The stable broad emission component may originate from a thermal (non-scattering) source, possibly residing in the lower part of the outflow or in a transition region between the accretion disc and the wind (see e.g. Long & Knigge 1998) . The HST C IV behaviour therefore provides support for our conclusion in Section 3 that the UV spectra of RW Sex are primarily characterized by blueshifted absorptive changes.
DISCUSSION
Based on an analysis of blueshifted variability in the far-UV resonance lines, we have established that the fast disc-wind of RW Sex undergoes changes that result in absorption modulation on the orbital period of the nova-like system. We rule out the role of 'contaminating' contributions to the UV absorption troughs due to radial velocity (or flux) variations from localized disc-residing emission sources. The general dominance of UV absorption components is consistent with the estimated low inclination of the system.
A key constraint in RW Sex, therefore, is that the column of outflowing gas along the line-of-sight to the UV-emitting disc region must present itself differently as the system rotates. It is necessary to break the axisymmetry such that it results in variations in Dopplershifted absorption line profiles on the system orbital period. Previously, orbital-phase-linked variability has also been reported in low-resolution IUE spectra of CV wind lines in high-state systems. Drew & Verbunt (1988) recognized that the data implied a break in the axisymmetry and favoured the notion of an off-axis outflow. Later work (e.g. Woods et al. 1992; Prinja, Drew & Rosen 1992) ; Knigge et al. 1994) promoted an asymmetry in the disc, perhaps due to a line-and/or continuum-emitting hotspot.
The impression particularly from FUSE C III and HST Si IV data of RW Sex is that almost the entire column shifts, with systematic changes not only in the central absorption velocity, but also in the maximum velocity at which the shortward profile edge meets the local continuum. One ad hoc possibility is that RW Sex has a collimated bipolar outflow that rotates obliquely with respect to the observer's line-of-sight. The inclination of the outflow -which is rooted in some manner at the inner regions of a warped or titled accretion disc -breaks the symmetry to create modulated absorption changes. The phenomenological picture is that as the system rotates, the oblique and collimated outflow reveals material projected against the inner disc that gradually moves through orientations resulting in cyclic changes on angular and radial scales. These are seen as net velocity shifts during an orbital period. The precise form and cause of the inclined outflow is, of course, unspecified in our phenomenological model. One possibility worth exploring in future studies is whether there may be a connection to the 'precessing jets' in systems like SS433 (e.g. Abell & Margon 1979) There, the C ⃝ 2003 RAS, MNRAS 340, 551-561 Figure 10 . Grey-scale representations of the phase-modulated variability across the full wavelength range of the FUSE spectra (see Section 3.2). The data gaps due to sampling intervals have been linearly interpolated across for the purpose of this illustration and are indicated by the filled bars on the right of the figure (see also Fig. 8 ). There is a remarkably close agreement between the variable nature of lines of wide ionization and excitation properties. [The mean spectrum is shown below each grey-scale image. The cut-off scales for the images are 0.3 (black) and 1.6 (white) for individual spectra ratioed by the mean spectrum.] outflow orientation probably precesses because it originates from a disc that is warped and/or tilted and therefore itself precesses (e.g. Ogilvie & Dubus 2001) . Indeed, a warped/tilted accretion disc has already been suggested as the likely explanation for the negative superhumps observed in some CVs (e.g. Harvey et al. 1995; Murray et al. 2002) . However, the effect of this disc geometry on the associated wind has not yet been explored in the CV context.
The change in absorption equivalent width which accompanies the velocity displacement in the FUSE resonance lines is also complex to accommodate. Though as noted in Section 4, the absorption strength seems less variable in Si IV and C IV. Crudely, one possibility is of an outflow with a monotonically increasing velocity along the radial direction, where at the start of the cycle the aspect angle is such that primarily the lower regions of the flow are projected against the UV-emitting inner disc. This is then the fraction of time during which absorption is seen at low velocities. The greater optical depth at these phases reflects a greater number density at the base of the outflow. Approximately half a cycle later, the incline of the flow promotes (in an undetermined geometry) gas at greater radial distances and velocities being projected against the inner disc.
There is also a need to assume ion stratification in the outflow, so that only ions such as C III, C IV and Si IV are present in high fractions throughout the outflow, and therefore present strong absorption profiles at both low or high velocities. In contrast, S IV and P V may be mostly confined to the base of the outflow, and only a very weak (almost absent) absorption profile is therefore seen at phases where primarily high-velocity outer wind material is projected against the inner disc.
The constancy of the UV continuum flux in RW Sex (at the 2-3 per cent level; Section 2.1) is a potential constraint for a warped/tilted accretion disc model for this system. In the optical study of negative superhumps in V751 Cyg, for example, Patterson et al. (2001) report a peak-to-peak amplitude variability of ∼0.12 mag, which corresponds to a ∼12 per cent flux variation. However, the simulations of Wood, Montgomery & Simpson (2000) predict smallerscale (a few per cent) fluctuations in the 'bolometric' light curves, resulting from negative superhumps in tilted discs. It remains to be established, of course, whether indeed RW Sex has a warped and/or tilted disc. Meanwhile, it is conceivable that RW Sex has weak superhumps, but with a substantially variable wind, as superhumps are likely to be more pronounced in high-inclination systems, while line profile changes due to a disc wind are more sensitively diagnosed in absorption troughs, i.e. in low-inclination CVs.
The gross variability pattern established for RW Sex in this paper cannot easily be linked to fluctuations expected from the action of instabilities in a radiation-driven wind (see references in Section 1). The fact that the UV absorption lines are orbitally modulated essentially rules this out. Of course there is still a possibility that the outflow of RW Sex is affected by velocity and optical depth structure due to an instability mechanism, but where the spectroscopic signatures are on a much smaller scale in terms of density contrast. Besides being weak, these structures would also evolve much more rapidly than the overall phase-dependent changes. We have searched the very intensive (but not extensive) HST GHRS data of RW Sex (Section 4) for evidence for small-scale rapid changes. Though the signal-to-noise ratio of the individual sub-exposures is only ∼10, we are confident that localized (in velocity) absorption changes are present between some consecutive spectra separated by only 30 to 50 s (i.e. less that 1 per cent of the orbital cycle). These variations are at about 5 to 10 per cent of the continuum level. The most reliable identifications of these rapid fluctuations comes from the Si IV λλ1400 lines, where the resonance line doublet components are well separated (∼9Å), and so the changes can be located at the same velocities in both absorption troughs. We cannot, however, conclude from this data set whether the subminute absorption variability is really a part of the substantial orbital-related behaviour, or alternatively that it relates to co-existing small-scale structure arising from a different physical mechanism in the wind.
Finally, we close with a brief comparison between the observational characteristics of variable UV wind profiles in a set of CVs. There are now six non-eclipsing nova-like or high-state systems for which time-series high-resolution UV spectra are available, and which reveal extended shortward shifted absorption troughs. They are listed in Table 3 , where a key-words summary is given of the temporal behaviour of the absorption. Of course, the sample size is still very small, but note that the absorption variability characteristics differ greatly between these systems. RW Sex and V795 Her exhibit orbital phase modulated changes at blueward velocities, but only the latter shows evidence for UV emission component variability. BZ Cam and V603 Aql also have absorption changes that are restricted to blueward velocities, but on very short time-scales and with no obvious patterns or repeatability. In contrast, the absorption References: (1) Rosen et al. (1998) ; (2) troughs seen in IX Vel and V3885 Sgr are essentially constant over reasonable fractions of the orbital periods. It is perhaps the case that more extensive absorption changes are seen for lower inclination systems. These are also the cases (BZ Cam and RW Sex) which show the deepest absorption profiles over a broad velocity range, with the C IV trough reaching zero residual intensity in some cases. The velocity at which maximum absorption occurs in these two stars is generally ∼1000 km s −1 more blueshifted than in IX Vel and V3885 Sgr (which are thought to have a higher inclination).
Clearly, an understanding of the diversity of empirical wind properties summarized in Table 3 remains a goal for future studies. To some extent, it probably reflects a combination of differences in viewing angle, precise shape of the bipolar outflow, and the degree to which thermal emission components 'contaminate' the wind absorption profile. The diversity may also be indicative of the roles of different wind-driving and collimating processes. Observationally, there is a need for more high-resolution UV time-series studies, sampling wind changes over small fractions of the orbital period, and over the orbit of the system. It would also be exciting to secure simultaneous UV and optical monitoring of a known negativesuperhumping system, which is driving a strong and extensively variable disc wind. The optical data would also provide important constraints on the location of any disc-residing emission sources, so that this behaviour can be directly contrasted with that of the absorption and emission components of the UV resonance lines.
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